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 9.83±0.29 11.23±0.21 21.33±1.15 
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PH (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)  (mg/l) 
mg/l
(mg/l) 
1 1.7 8.06 108.1 352 8.46 0.037 0.081 0.001 0.542 0.467 . 1.111 
 
1 1.88 8.33 66.07 276 7.2 0.014 0.159 0.003 0.017 0.556 0.08 1.108 
1 1.8 8.41 63.26 254 3 0.031 0.164 0.001 0.102 0.437 0.088 1.2 
1 1.79 8.01 52.05 430 5.9 0.05 0.156 0.002 0.018 0.157 0.01 1.27 
1 1.45 7.8 50.4 226 5 0.026 0.157 0.004 0.05 0.35 0.007 1.15 
2 1.43 7.83 104.1 308 6.66 0.032 0.076 0.034 0.496 0.533 . 1.102 
2 1.88 7.86 78.48 312 4 0.019 0.097 0.014 0.043 0.342 0.018 1.032 
2 1.95 7.78 73.67 286 2.5 0.017 0.155 0.002 0.148 0.407 0.01 1.258 
2 2.02 7.66 56.06 330 4.6 0.05 0.159 0.014 0.031 0.21 0.005 1.43 
2 1.7 7.58 76.08 334 4.4 0.027 0.172 0.008 0.03 0.29 0.006 1.16 
3 1.14 7.91 68.07 242 7.29 0.035 0.072 0.013 0.303 0.434 . 1.306 
3 1.62 7.94 76.48 301 5 0.027 0.158 0.017 0.005 0.754 0.04 2.036 
3 1.81 7.77 68.87 286 3.5 0.018 0.191 0.003 0.195 0.589 0.044 1.02 
3 1.99 7.94 84.08 320 6.4 0.043 0.143 0.19 0.107 0.376 0.009 1.59 
3 1.82 7.7 92 344 4.8 0.019 0.137 0.05 0.116 0.558 0.01 1.5 
4 1.66 8.65 60.06 251   0.031 0.104 0.001 0.352 0.318 . 1.062 
4 1.32 7.74 65.27 275 4.8 0.019 0.164 0.017 0.026 0.593 0.031 0.89 
4 1.5 7.81 63.26 264 4.5 0.014 0.262 0.003 0.21 0.559 0.041 0.971 
4 1.82 8.43 80.08 360 6 0.098 0.28 0.006 0.021 0.256 0.017 1.77 









 7.43 401 Chironomidae 
0.01 5 Ephemeroptera 
0.25 5 Macrobrachium
0.43 94 Tubificidae 
   
5.78 341 Chironomidae 
0.00 2 Ephemeroptera 
0.02 2 Gastropoda 
0.06 2 Macrobrachium
0.77 64 Odonata 
1.77 126 Tubificidae 
1.78 119 Chironomidae 
0.62 2 Macrobrachium
0.42 50 Tubificidae 
7.89 341 Chironomidae 
0.02 2 Coloptera 
0.02 10 Ephemeroptera 
0.01 2 Gastropo 
2.98 9 Macrobrachium
0.25 15 Odonata 



































Vorobyova, &  Nikonova, 1987
Nahavandi et al., 2009
P. maeoticus 





















 Vorobyova, &  Nikonova, 1987
P. maeoticus




























American Public Health Association (APHA), 1992. Standard method for the examination of water and 
wast water. 8 th ed. P 3-1. 
Barnes, R. D. , 1987. Invertebrate zoology.  Saunders College publishing.  743 pages. 
Birstein J. A. & N. N. Romanova 1968. Otriad Bokoplavy, Amphipoda , 241---290 in ; Atlas  
Bespozvonochykh Kaspiiskogo Moria(Moscow: Pishchevaia Promyshenost)Ciusa W. and M. Giaccio, 
1984. In: Cacucci , F . editor , Bari , Italy.  Probleme degli           oligoelementi nelle specie ittiche dei 
mari italiani. 227
Clason B. ,B. Gulliksen, G.P.Zauke, 2003. Assessment of two-compartment models as  
predictive tools for the bioaccumulation of trace metals in the amphipod Gammarus  oceanicus 
Segerstrale, 1974 from grunnfjord (Northern Norway). 
Clesceri , L. S. , A. E. Greenberg , R. R. Tyussel (1989): Standard methods for the examination of water 
and wastewater. American public Health Association. pp. 10-102.    
Degani ,G ., Viola , S. Y. Yehuda, 2008. Apparent digestibility coefficient of protein sourcesfor carp 
Cyprinus carpio L. Journal of agriculture research. Vol. 28 issues.pages23-28  
Devin S. J. , N. Beised, 2007. Biological and ecological characteristics of invasive Species: A 
gammarid study. Biological Invasions 9:13-24. 
Derzhavin A. N. , G. M. Pjatakova, 1968. A new species of amphipod of genus Niphargoides from 
Caspian Sea. Crustaceana , 15 (1): 98-100 
Garanina, S. N., 1984. Effect of heavy metals of some aspects of carbohydrate metabolism in    Caspian 
Sea gammarids. Hydrobiol  J. vol. 20, no. 4, pp. 69-71. 
Edmonson, W. T., 1959. Fresh water biology. John Wiley and sons Inc.   New York  1248 P. Haus 
N. ,S. Zimmermann, J.Wiegand, B.Sures, 2007. Occurrence of Platinum and additional  traffic related 
heavy metals in sediments and biota . Kasymov  A.G., V.M. Gasanov,  1987. Effect of oils and oil-
products on crustaceans. Water- Air-Soil-Pollut. , vol. 36, no. 1-2, pp. 9-22 
Kasymov, A. G. ,1994. Ecologia kaspiisko ozera.  Izdatelstva Azarbaijan. 
Kruschwitz  L. G., 1978. Environmental factors controlling reproduction of the amphipod  
Hyalella azteca. Proc. Okla. Acad. Sci. 58: 16-21 
Lewkowicz, S 1995. Effect of carp ponds on the nutrient composition of riverine water supplying the 
Goczalkowice Reservoir. Acta Hydrobiologica (Cracow) [Acta Hydrobiol. (Cracow)]. Vol. 37, pp. 37-44. 0 
Jan 1995. 
Mirzajani A. R. 2003, A study on population biology of Pontogammarus maeoticus (Sowinsky, 1894) 
in Bandar Anzali, southwest Caspian Sea. Zoology in the Middle East 30, 2003: 61-68. 
Mirzajani, A. R. & B. Kiabi , 2000.  Distribution and abundance coastal Caspian amphipoda(Crustacea) 
in Iran.  Pol. Arch. Hydrobiol. 47: 511 516. 
Mirzajani A. R., A. A. Daghteh , 2007. Production of Pontogammarus  maeoticus in vitro13th 
international colloquium on Amphipoda; 20 25 May, Tihany, Hungary.  page 29.    
Mordukhai-Bolotovskoi, P. D. ,1979. Composition and distribution of Caspian fauna in the        light of 
modern data. Internationale Revue für die gesamte    Hydrobiologie 64: 1 38. Nahavandi N. V. 
Ketmaier, R. Tiedemann, 2009. phylogeography and rates of molecular and        morphological changes 
in the Ponto-Caspian amphipod Pontogammarus maeoticus  (sowinsky, 1894). 14. 
Crustaceoiogentagung. 2.5 April, Rostock.  Page: 66 Naylor C., J. Adams, P. Greenwood, 1988. 
Population dynamic and adaptive sexual strategies  in a brackish water crustacean, Gammarus duebeni. 
J. of Animal  Ecology. 57: 493-507. 
Presscot, G. W.1970. The fresh water algae. Brown company publisher.  USA.  348  
Sars,G.O. 1895 . Crustacea Caspian Amphipoda , 3 & Bulletin de 1.Academie imperiule des sciens de 
st.  Petersburg, (5) 3 (3), 275 --- 314, pls. 
Soldatova, I.N., 1986. Eco-physiological properties of Pontogammarus maeoticus   (Amphipoda) in a 
salinity gradient. MAR. BIOL.  vol. 92, no. 1, pp. 115-123 
Stock, J. H. , 1974. The systematics of certain Ponto-Caspian Gammaridae (Crustacea ,  
 Amphipoda).  Mittellungen aus den Hamburgischen Museum und Institut 70: 75 95, Hamburg. 
Stock, J. H., A. R. Mirzajani, R. Vonk, S. Naderi & B. Kiabi ,1998. Limnic and brackish    water 
Amphipoda (Crustacea) from Iran.  Beaufortia 48: 163 224. 
Tiffany, L. H. and Britton, M. E. 1971. The algae of Illinois. Hanfer Publishing  company,  New York. 
407 P. 
Vader W., 2003. How many amphipod species? XI th inernational colloguiam on amphipoda. Tunis 
March 25-30; Page 43-44.Vorobyova, A. A. & R. S. Nikonova, 1987. Gammarids Dikerogammarus            
haemobaphes (Eichwald) and Niphagoides maeoticus (Sowinsky) as aquaculture species. Zh 
Gidrobiology 23(6): 52 56. 
Vorobyova, A. A., 2004. Rearing of Some species of Carpian Crustaceans at fish farms.  CasphNich. Astrakhan. 139 
page. 
Yakovlev, V 2000. Occurrence of Gammarus lacustris G. O. Sars(Amphipoda) in the north-eastern 
Fennoscandia and the Kola Peninsula in relation of natural and anthropogenic factors.  Pol. Arch. 
Hydrobiol. 47: 3-4, 671-680. 
Watling R. J., 1981. A manual of Method for use in the South Africa Marine pollution programs. south 
African National Scientific programmers, Report 44, 82 pp 
Zauke G. P., B.Clason, V. M. Savinov, T.Savinova, 2003. Heavy metals of inshore Benthic  invertebrates from the 
Barents Sea.         
Abstract 
Use and enrichment of live food resource in fish farms have been interested and highly demanded. Crustacean 
are one of the important groups. The Pontogammarus maeoticus dominated in southern Caspian sea shore with a 
high abundance. This study was designed in order to adaptation and usage of amphipoda in fish culture ponds. 
The first part have been surveyed the laboratory experiments including of; to increasing and developing of P. 
maeoticus in 200 litter container, the effects of salinity on growth and survival of amphipods in many aquariums, 
the culture of common carp with amphipods and growth determination of them. Chemical composition analysis 
of P. maeoticus and carps fed by amphipods in compare to cultured carps from ordinary ponds. Due to concern 
about common healthy the heavy metal concentration has been measured in P. maeoticus, carp which were fed 
by amphipods and the cultured carps in earth ponds. In second phase; the adaptation of two amphipods species, 
P. maeoticus and Obesogammarus acuminatus was studied in fish ponds where some cages with sandy soft 
substrate had been provided for amphipoda replacement. Also a small surface of ponds surrounded by net and 
covered by Azola plant, a habitat suitable for to putting of O. acuminatus.  
Production of amphipoda had not the successfully results in large tanks. Aquariums with Caspian sea water had 
the prosper results where the specimens were breeding and developing properly, even thought in some aquarium  
with freshwater increased the amphipods number. The chemical composition had not significant difference 
between two kind of cultured carps while the organic component in amphipoda had a high quality. The better 
quality of cultured carp by amphipod diet have been confirmed by organoleptic test. The results of heavy metal 
measurement in amphipoda showed a high concentration which some of them were transmitted to cultured carps.  
Result of amphipoda replacement in cage was not satisfy and the specimens were died after some days. 
According to hydro-chemical parameters the oxygen poorness and high trophy levels were the affective factor to 
abolish of specimens in cages. It seems that there are many type of P. maeoticus that can be adapted in different 
salinities. The molecular differentiation should be investigated to choose the suitable type of this spices for 
utilization in freshwater fish ponds. In other hand it can be used in fish culture ponds that will be supplied by 
brackish water.  
